Determinación de porcentajes de almidón y proteínas en las raices de 8 variedades de yuca (Manihot esculenta. Crantz.) by Velásquez Lara, José
A P E N D E 
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C A R B O H I D R A T O S 
D o s A m b i e n t e s : A : Tulio Ospina 
B : Cotové 
D o s É p o c a s : E , : 9 m e s e s 
E2: 12 m e s e s 
Ocho var iedades : 122 - 40 - 57 - 76 - 39 - 105 - 34 y 114 
Cuatro rep l icac iones . 
Vi = 122 ; Vg = 57 ; V5 = 39 ; VY = 34 
V2 = 40 ; V4 = 76 ; Vg = 105 ; Vg - 144 
TABLA 6 - Porcenta je de almidón de las va r i edades . P r i m e r a reco-
lección. Tulio Ospina. 
I II i n IV 
A E I VI 
V2 
V3 
V4 
V5 
ve 
V7 
V8 
16.6 
19.0 
18 .1 
2 1 . 1 
11 .7 
16.5 
10.4 
13 .0 
16. 1 
11.3 
15.3 
12.5 
8 . 4 
14.8 
8 . 4 
15.3 
14.0 
9 .6 
16.1 
13 .1 
15.4 
13.5 
9 . 3 
14.5 
15.6 
13.0 
15.0 
18 .7 
13.4 
11.6 
10.4 
10. 7 
Totales de 
Tra tamien to 
62 . 
52 . 
64 . 
6 5 . 
4 8 . 
5 6 . 
3 8 . 
5 3 . 
3 
9 
5 
4 
9 
4 
5 
5 
442.4 
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TABLA 
« 
AE2 
TABLA 
B E l 
TABLA 
BE2 
7 -
VI 
V2 
V3 
V4 
V5 
V6 
V7 
V8 
8 -
VI 
V2 
V3 
V4 
V5 
V6 
V7 
V8 
9 -
VI 
V2 
V3 
V4 
V5 
V6 
V7 
VB 
Segunda 
I 
18.8 
20.0 
17.0 
18.3 
15.0 
23 .6 
20 .8 
21 .8 
281.5 
P r i m e r a 
12.5 
19.8 
11.0 
13 .8 
13.7 
23 .1 
9 . 7 
16.7 
Segunda 
25.0 
15.4 
15.4 
20 .4 
22 .9 
20 .8 
11 .8 
17.4 
269.4 
recolección. 
II 
19.4 
24.2 
24 .0 
22.2 
21.6 
22.6 
19.8 
21 .4 
277.3 
recolección 
24.6 
20 .8 
10.0 
17.4 
13 .8 
9 . 4 
10.9 
12. 1 
recolecc ión 
25.2 
22 .0 
14.2 
18.7 
23 .0 
23 .4 
13 .8 
22.5 
281.8 
Tulio 
III 
21.2 
17.2 
18.2 
19.6 
17.0 
17.2 
14.6 
16.4 
247.3 
Cotové 
16.5 
15 .1 
15.6 
15.9 
14.2 
18.3 
8 . 8 
11.4 
Cotové. 
24 .4 
19.6 
22 .0 
21 .6 
18.4 
18.2 
18.4 
23 .5 
281.9 
Ospina. 
IV 
22.6 
22.4 
23 .8 
19.3 
19.0 
15.2 
12.6 
23.6 
266.9 
21 .9 
11 .8 
7 . 4 
15.7 
14.5 
16.0 
9 . 8 
8 .6 
22.8 
13.0 
15.5 
18.5 
17.6 
17.6 
13.2 
17.6 
241.5 
-
Tota les de 
Tra tamien to 
82.0 
84.2 
83.0 
79.4 
72.6 
78.6 
67.6 
83.2 
630.6 
-ZX = 1073.0 
75.5 
67.5 
44 .0 
62 .8 
56.2 
66 .8 
39.2 
48 .8 
460 .8 
. 
97.4 
70.0 
67 .1 
79.2 
81.9 
80 .0 
57.2 
81.0 
613.8 
srX = 1074.6 
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TABLA 10 - Total ambiente y épocas de recolección. 
^ 1 
B 
^ 
442.4 
460.8 
903.2 
= 2 
630.6 
613.8 
1.244.4 2, 
Total 
1.073.0 
1.074.6 
.147. 6 
TABLA 11 - Total ambientes y va r i edades . 
^ 1 
'^2 
^ 3 
^ 4 
^ 5 
^ 6 
V7 
^ 8 
A 
144.3 
137.1 
147.5 
144.8 
121.5 
135.0 
106.1 
136.7 
1.073.0 
B 
172.9 
137.5 
111.1 
142.0 
138.1 
146.8 
96.4 
129.8 
1.074.6 
Total 
317.2 
274.6 
258.6 
286.8 
259.6 
281 .8 
202.5 
266.5 
2 .147 .6 
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TABLA 12 - Total épocas y va r i edades . 
V i 
^ 2 
Vs 
V4 
V5 
Ve 
V7 
Vs 
X 
^ 1 
137.8 
120.4 
108.5 
128.2 
105.1 
123.2 
77 .7 
102.3 
903.2 
14.11 
=2 
179.4 
154.2 
150.1 
158.6 
154.5 
158.6 
124.8 
164.2 
1.244.4 
19; 44 
Total 
var iedades 
317.2 
2 74.6 
258.6 
286.8 
259.6 
281 .8 
202.5 
266.5 
2 .147 .6 
OBTENCIÓN DE SUMAS DE CUADRADOS 
S.C. Total = 16.6^ + i g . o ' ' + + 17.6^ - 2 . 1 4 7 . 6 ' 
128 
38 .602 .94 - 36 .032 .70 = 2 .570 .24 
S .C . Repl icaciones = S .C. Repl. A + S. C. Repl. B: 
S.C. 
48 
Reemplazando: 
S .C . = 281.5^ + 277.3^ + 247.3^ + 266.9^ - 1073^ + 
16 64 
269.4 + 281.0 + 281.9 + 241.5 - 1074.6^ 
= 83.39 
16 64 
S.C. Ambientes = 1073^ + 1074.6 - 2 .147 . 6*^  , Q^ Q2 
64 128 
:2 S.C. Épocas = 903.2 + 1244.4' ' - 2147.6 = 909.51 
64 128 
ín te r . A x E = ( 442.4^ + 460.82 + 630.62 + 613.82 - 2147 .62 \ 
\ 32 32 128 r 
( 0 . 0 2 + 909.51) = 9.68 
S.C. Var ied . = 317.2^ + 266.5^ - 2.147.6-^ = 466.11 
16 128 
S .C . In te rac . AxV = 144.32 + 129.82 - 2147.62 -
8 128 
(0.02 + 466.11) = 169.20 
S .C . In te rac . VxE = 137.8^ + 164.2 - 2147.6^ -
8 128 
(909.51 + 466.11) = 44.95 
S.C. In te rac . VxAxE = 62 .3 + 81.0 - 2147.6 
4 128 
(0.02 + 90.9.51 + 466.11 + 9.68 + 169.20 + 44.95) = 57.54 
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S . C . E r r o r E x p . = S . C . T o t a l e s - ( S . C . conoc idos ) = 8 2 9 . 8 4 . 
ANÁLISIS DE VARIANZA DE P O R C E N T A J E DE ALMIDÓN. 
F u e n t e s de v a r i a c i ó n G . L . S . C . F F 0 0 5 0 . 0 1 
V a i i ^ e d a d e s 7 4 6 6 . 1 1 6 6 . 5 8 7.22 2 . 1 7 2 . 9 5 
A m b i e n t e s ' 1 0 .02 0 . 0 2 0.002 
É p o c a s 1 9 0 9 . 5 1 9 0 9 . 5 1 98.64 4 . 0 0 7 . 0 8 
I n t e r a c c i ó n V X A 7 1 6 9 . 2 0 2 4 . 1 7 2 . 6 2 
I n t e r a c c i ó n V x E 7 4 4 . 9 5 6 .42 0. 70 
I n t e r a c c i ó n A x E 1 9 . 6 8 9 . 6 8 1.05 
I n t e r a c c i ó n V x A x E 7 5 7 . 5 4 8 .22 0 . 8 9 
R e p l i c a c i o n e s 6 8 3 . 3 9 1 3 . 8 9 1 .51 
E r r o r e x p e r i m e n t a l 90 8 2 9 . 8 4 9 .22 
T O T A L 127 2 . 5 7 0 . 2 4 
C . V . = S X 100 = 3 . 0 4 x 100 = 1 8 . 1 1 % 
X 
 = = X  
1 6 . 7 8 
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PRUEBA DE PROMEDIOS DE DUNCAN 
Variedades 1 - SX r \f~Isf_ = \/9.22 
Vn 16 y 16" 
0.576 
2 - AES 2 3 4 5 6 7 8 
3.71 3.86 3.98 4.06 4 .11 4 .17 4.21 
3 - ALS 2 .14 2.22 2.29 2.34 2 .37 2.40 2.42 
V. V. V. V, V . V, V, V, 7 ' 3 "5 ^8 "2 "6 ' 4 ' ' I 
12.66 16.16 16.22 16.66 17.16 17.61 17.93 19.83 
Épocas 1 
14.11 
^ 2 
19.44 
INTERACCIÓN V x A 
a) Comparaciones Horizontales 
P romed ios V x A 
A 
VI 18.03 
V2 17.14 
V3 18.44 
V4 18.10 
V5 15.19 
v e 16.88 
V7 13.26 
VB 17.09 
B 
21.61 
17.19 
13.89 
17.75 
17.26 
18.35 
12.05 
16.22 
SX = 
AES 
ALS 
/ S^ =\ 9.22 
/ n 8 
' 2 
2.80 
3.00 
1.07 
51 
b) Comparaciones Verticales 
Ambiente A 
V3 
V4 
VI 
V2 
VB 
V6 
V5 
V7 
18.44 
18.10 
18.03 
17.14 
17.09 
16.88 
15.19 
13.26 
VI 
ve 
V4 
V5 
V2 
V8 
V3 
V7 
Ambiente B 
B 
21.61 
18.35 
17.75 
17.26 
17.19 
16.22 1 
13.89 | | 
I2.O5I 
Valores AES 2 3 4 5 6 7 8 
2.80 2.95 3.05 3.12 3.18 3.22 3.26. SX=1.07 
Valores ALS 3.00 3.15 3.26 3.34 3.40 3.45 3.48 
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H U M E D A D 
D o s a m b i e n t e s : A : Tulio Ospina 
B ; Cotové 
D o s É p o c a s ; E ; 9 m e s e s 
E„ : 12 m e s e s 
Ocho var iedades : 122 - 40 - 57 - 76 - 39 - 105 - 34 y 114 
Cuat ro rep l icac iones : 
V i ^ 
V2 = 
•  122 ; Vg = 
40 ; V4 --
= 57 ; V5 
= 76 ; Vg 
= 39 ; 
= 105 ; 
V7 -
VB = 
•- 34 
= 114 
TABLA 13 - Porcenta je de humedad de l a s va r i edades . P r i m e r a 
recolecc ión . Tulio Ospina. 
n m IV Totales de 
Tra tamien to 
AEI VI 
V2 
V3 
V4 
V5 
ve 
V7 
VB 
4 9 . 0 
5 4 . 6 
5 2 . 6 
5 6 . 0 
6 3 . 8 
6 7 . 5 
6 7 . 8 
6 0 . 9 
5 9 . 3 
5 2 . 6 
5 3 . 0 
5 6 . 4 
4 8 . 6 
6 1 . 5 
6 3 . 8 
6 0 . 6 
5 1 . 5 
5 4 . 8 
6 1 . 6 
5 9 . 0 
5 8 . 2 
6 9 . 5 
6 0 . 9 
6 3 . 0 
5 5 . 6 
5 8 . 0 
6 0 . 4 
5 6 . 5 
5 8 . 4 
6 3 . 6 
7 7 . 0 
7 0 . 4 
2 1 5 . 
220 . 
2 3 1 . 
2 2 7 . 
229 . 
262 , 
2 6 9 . 
2 5 4 . 
1 . 909 . 
4 
0 
2 
9 
0 
0 
5 
9 
9 
53 
TABLA 
AE2 
TABLA 
B E l 
TABLA 
BE2 
14 -
VI 
V2 
V3 
V4 
V5 
ve 
V7 
VB 
15 -
VI 
V2 
V3 
V4 
V5 
ve 
V 7 
VB 
16 -
VI 
V2 
V3 
V 4 
V5 
ve 
V 7 
VB 
Segunda 
T 
55.4 
59 .8 
66.0 
59.2 
61.6 
55 .4 
56.6 
53.4 
943.1 
P r i m e r a 
56 .4 
68.9 
74.4 
60.8 
62 .0 
62 .4 
82.2 
76.8 
Segunda 
44.0 
56 .4 
80.0 
5 7.4 
54.2 
76.2 
69 .8 
58.6 
1.040.5 
recole( 
TT 
56.6 
61.2 
57 .6 
60 .8 
56. 6 
64.2 
56.2 
57.0 
926.0 
3cion Tulio Ospina. 
III 
57 .4 
57.2 
58.2 
66.6 
56.6 
58 .6 
54 .8 
57 .4 
945.3 
recolecc ión Cotové 
44 .0 
59 .7 
62.6 
66.4 
74.0 
60.2 
50 .6 
73.6 
68.5 
68.6 
60 .8 
73.0 
61 .3 
60.6 
67 .0 
72.5 
recolección Cotové. 
56 .8 
52.6 
84.4 
68.6 
50 .8 
55 .8 
62 .4 
73.6 
996.1 
56 .4 
62.4 
71.8 
68.6 
61 .6 
76.6 
78 .8 
72 .8 
1 .081.3 1 
IV 
57.4 
59.0 
55.0 
59.6 
56 .0 
60 .8 
62 .0 
58.6 
968.3 
46 .8 
57.4 
79.8 
64 .7 
56 .8 
61 .1 
65.6 
71.6 
56.4 
86.2 
73.6 
59 .8 
65.2 
70.4 
68.2 
72.8 
. 0 5 6 . 4 
Totales de 
Tra tamien to 
226.8 
237.2 
236 .8 
246.2 
230 .8 
239.0 
229.6 
226.4 
1.872.8 £X=37 
215 .7 
254.6 
277.6 
264.9 
254 .1 
244 .3 
265.4 
294 .5 
2 . 0 7 1 . 1 
213.6 
257.6 
308.8 
254.4 
232 .8 
279.0 
279.2 
277 .8 
2 .103 .2 ^X=4: 
54 
TABLA 17 - Total ambiente y épocas de recolección 
B 
E. 
1.909.9 
2 . 0 7 1 . 1 
3 .981 .0 
E, 
1 .872.8 
2 .103 .2 
3 .976 ,0 
Total 
3. 782.7 
4 . 1 7 4 . 3 
7.95 7.0 
TABLA 18 - Total ambientes y va r i edades . 
V I 
V2 
V3 
V4 
V5 
V6 
V7 
V8 
P r o m e d i o s : 
A 
442.2 
457.2 
468.0 
474 .1 
459. 8 
501.0 
499 .1 
481.3 
3 .782 .7 
59.10 
B 
429.3 
512.2 
587.4 
519.3 
485.9 
523.3 
544.6 
572.3 
4 . 1 7 4 . 3 
- 65.22 
Tot. Var . 
871.5 
969.4 
1 .055.4 
993.4 
945.7 
1 .024.3 
1.043. 7 
1.053.6 
7 .959 ,0 
P romed ios 
54.46 
60.58 
65.96 
62.08 
59.10 
64.01 
65.23 
55 
TABLA 19 - Total épocas y va r i edades . 
V i 
V2 
V3 
V4 
V5 
V6 
V7 
VB 
~ ^ 1 
431 .1 
474.6 
508 .8 
492 .8 
483 .1 
506.3 
534 .9 
549.4 
3 .981 .0 
^ 0 2 
440.4 
494.8 
546.6 
500.6 
462.6 
518.0 
508.8 
504.2 
3 .976 .0 
Total 
var iedades 
871.5 
969.4 
1.055.4 
993.4 
945.7 
1.024.3 
1.043.7 
1.053.6 
7 .957 .0 
OBTENCIÓN DE SUMAS DE CUADRADOS. 
S .C . Total = 49 .0^ + 72.8 - 7.95 7^ = 8 .532.74 
128 
S .C . Repl . = 943 .1^ + 926.0" + 945.3 + 968 .3" - 3. 782.7" + 
16 64 
1 .040.5" + 9 9 6 . 1 " + l .OSl .S '" + 1 .056.4" - 4 . 1 7 4 . 3 = 297.30 
16 64 
S .C . Ambientes = 3 .782 .7^ + 4 .174.32 - 7 .957. = 1.198.05 
64 128 
56 
S.C. Épocas = 3 . 9 8 1 . ^ + 3.9762 - 7.9572 ^ Q ^ 2 0 
64 128 
S .C. Ín ter . AxE =( 1.909.9 + 2.071.1"^ + 1 .872.8" + 2.103.2 '" - 7 .957 ' 
\ 32 128 
(1 .198.05 + 0.20) = 36.96 
S .C . Var ied . = 871.52 + 1.053.6 ' ' - 7 .957.2 , 1.790.74 
16 128 
S .C . ín ter .AxV = 442.2 + 572.3 - 7.957 
8 128 
(1 .198.05 + 1.790.74) = 740.74 
S .C . ín te r . VxE = 431.1 + . . . . 504 .2" - 7 .957 ' 
8 128 
(0.20 + 1790.74) - 328.90 
S .C . ín te r . VxAxE = 215.4 + 277.8 - 7.957 
4 128 
(1 .198.05 + 0.20 + 1.790.74 + 36.96 + 740.74 + 328.90) = 515.96 
S .C . E r r o r = S .C. Tota les - (S .C. Conocidos) = 3 .623 .89 . 
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ANÁLISIS DE VARIANZA 
2 
Fuen tes de Var iac ión G . L . S .C . S F FO. 05 0.01 
Var iedades 7 1.790.74 255.82 6.35 2 .17 2.94 
4 .00 7.08 
Ambient 
Épocas 
In t e rac . 
e s 
V X A 
1 
1 
7 
1.198.05 1.198.05 
0.20 0.20 
740.74 105.82 
29.75 
2.62 
In te rac . V x E 7 328.90 46.98 1.16 
In t e rac . A x E 1 36.96 36.96 0.91 
In te rac . V x A x E 7 515.96 73.70 1.83 
Repl icaciones 
E r r o r exp. 
TOTAL 
C.V. = S X 
X 
100 
6 
90 
127 
= 6. 
62 
34 
16 
297.30 
3 .623.89 
8 .532.74 
X 100 = 
49.55 
40.26 
10.19 
1.23 
PRUEBA DE PROMEDIOS 
Var iedades 1 - SX = \ / S^ = » /40 .26 = 1.58 
.e T4 '-^1
2 - AES 2 3 4 5 6 7 8 
3 .71 3.86 3.98 4.06 4 .11 4.17 4 .21 
3 - ALS 5.86 6.09 6.28 6.41 6.49 6.58 6.65 
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V. V V, V, V, V. 1 5 "2 ' 4 ' 6 "7 ' 8 ' 3 
54.46 59.10 60.58 62.08 64.01 65.23 65.85 65.96 
AMBIENTES 
Ambiente A 
59.10 
Ambiente B 
65.22 
INTERACCIÓN V x A (Promedios var iedad por ambiente) 
a) Comparac iones Horizontales 
VI 
V2 
V3 
V4 
V5 
V6 
V7 
VB 
A 
55 .27 
60.16 
B 
53.66 
71.53 
SX T4J 40.26 = 2 .24 8 
57.15 
58 .5 
59.26 
57 .47 
62.62 
62 .38 
64.02 
73.42 
64.91 
60.73 
65.41 
68.07 
AES 
ALS 
2 
2 . 8 0 
6 . 2 7 
b) Comparaciones Verticales 
V I 
V2 
V5 
V ? 
V4 
VB 
V7 
ve 
5 5 . 2 7 
57.15 
57.47 
58 .5 
59.26 
60.16 
62.38 
62.62 
V I 
V5 
V2 
V4 
ve 
V7 
V8 
V3 
53.66 
60.73 
64.02 
64.91 
65.41 
68.07 
71.53 
73.42 
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Valores AES 2 3 4 5 6 7 B 
2 .80 2.92 3.05 3.12 3.18 3.22 3.26 
Valores ALS 6.27 6.60 6.83 6.98 7.12 7.21 7.30 
eo 
P R O T E Í N A S 
D o s a m b i e n t e s : A : Tulio Ospina 
B : Cotové 
D o s É p o c a s : E : 9 m e s e s 
E„ : 12 m e s e s 
Ocho va r i edades . 
Cua t ro rep l icac iones : 
TABLA 
AEI 
20 
VI 
V2 
V3 
V4 
V5 
ve 
V7 
VB 
3. 
2 . 
2 . 
3 . 
1. 
2 . 
1. 
3 . 
I 
,32 
97 
,80 
,32 
,75 
,80 
57 
,15 
II 
3 . 
2 . 
2 . 
60 
14 
75 
23 
40 
23 
10 
45 
ni 
2. 
3. 
3 . 
2. 
1. 
1. 
1. 
2. 
,45 
,67 
,15 
,62 
,57 
,23 
,40 
,27 
IV 
2 . 
1. 
1. 
3 . 
1. 
1. 
1. 
2 . 
27 
40 
75 
32 
,75 
14 
23 
98 
Totales de 
Tra tamien to 
1 1 . 
9. 
9. 
10 . 
6. 
6. 
6. 
10 . 
70. 
64 
18 
45 
49 
47 
40 
30 
85 
,78 
TABLA 21 -
-61 
n ni IV Totale; 
T r a t a n 
9. 
1 3 . 
9 . 
8. 
10 . 
6 . 
9. 
9. 
s de 
lien 
91 
22 
53 
06 
13 
76 
64 
12 
to 
AE2 VI 
V2 
V3 
V4 
V5 
ve 
V7 
va 
2.63 
3.94 
2.70 
1.58 
1.40 
1.00 
2 .98 
1.58 
39.49 
1.99 
3.85 
1.14 
2 .98 
2 .63 
2.45 
3.24 
2 .28 
2 .45 
2 .98 
3.85 
1.40 
4 .11 
1.32 
1.84 
2 .98 
2 .84 
2.45 
1.84 
2 .10 
1.99 
1.99 
1.58 
2 .28 
35.46 39.29 32.91 76.37 s:X=147.15 
TABLA 
B E l 
22 -
VI 
V2 
V3 
V4 
V5 
ve 
V7 
VB 
2.80 
1.40 
1.14 
1.40 
1.57 
2 .10 
2 .97 
2 .27 
1.57 
2 .10 
3. 15 
2 .10 
1.57 
3.32 
3.32 
3.85 
2 .80 
1.57 
1.93 
2.62 
1.40 
1.23 
2 .45 
1.93 
2.62 
2 .27 
1.23 
1.23 
3.15 
2 .80 
3.15 
2 .80 
9.79 
7. 
7. 
7. 
7. 
9. 
1 1 . 
10. 
,34 
,45 
35 
69 
,45 
,89 
,85 
71.81 
TABLA 23 
BE2 VI 
V2 
V3 
V4 
V5 
ve 
V7 
V8 
1.40 
1.84 
3.94 
1.58 
1.00 
2 .28 
1.00 
2.45 
1.32 
3 .94 
2 .63 
4 .64 
2 .10 
2 .28 
2 .63 
3.24 
2 .98 
2 .28 
2 .28 
2 .28 
3.50 
2 .98 
1.00 
4 .11 
3.68 
2 .28 
2 .28 
2 .10 
2 .45 
2 .10 
2 .10 
2.45 
9.38 
10.34 
11.13 
10.60 
9.05 
9.64 
6.73 
12.25 
31.14 43.76 37.34 38.34 79.12 SX=15a93 
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TABLA 24 - Total ambiente y épocas de recolección. 
* 1 
B 
= 1 
70.78 
71.81 
142.59 
^ 2 
76.37 
79.12 
155.49 
Total 
147.15 
150.93 
298.08 
TABLA 25 - Total ambientes y va r i edades . 
B Tot. V a r . P r o m e d i o s 
VI 21.55 19.17 
V2 22.40 17.68 
V3 18. 98 18.58 
V4 18.55 17.95 
V5 16.60 16.74 
v e 13.16 19.09 
V7 15.94 18.62 
VB 19.97 23 .10 
4 0 . 7 2 
4 0 . 0 8 
3 7 . 5 6 
3 6 . 5 0 
3 3 . 3 4 
3 2 . 2 5 
3 4 . 5 6 
4 3 . 0 7 
2 . 5 4 
2 . 50 
2 . 3 4 
2 . 2 8 
2 . 0 8 
2 . 0 1 
2 . 1 6 
2 . 6 9 
147.15 150.93 298.08 
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TABLA 26 - Total épocas y va r i edades . 
= 1 "=2 
19.29 
23.56 
20.66 
18.66 
19.18 
16.40 
16.37 
21.37 
Total 
var iedad es 
40.72 
40.08 
37.56 
36.50 
33.34 
32 .25 
34.56 
43.07 
V 21 .43 
Vg 16.52 
Vg 16.90 
V4 17.84 
Vg 14.16 
Vg • 15.85 
V7 18.19 
Vg 21 .70 
142.59 155.49 298.08 
OBTENCIÓN DE SUMAS DE CUADRADOS. 
S .C . Total = 3 .32" + 2.45*" - 298 .08" = 88.74 
128 
S. C. Repl . = 39.49^ + 35.462 + 39.292 ^ 32 .91^ _ 147.152 + 
16 64 
31.14 + 43.76^ + 37 .34^ + 38.69 - 150.93 = 6.86 
16 64 
S .C . Ambientes ^ 147.152 ^ 150.932 _ 298.08^ = 0 . 1 1 
64 
64 
i 2 _ o n o n o " S . C . Épocas = 142.59" + 155.49^" - 298.08 = 1.30 
64 
S .C . ín te r . AxE = (70.78 + 71.81 + 76.37^ + 79.12 - 298.08) -
32 128 
- (0 .11 + 1.30) = 0.02 
2 S.C. Var ied . = 40 .92" + 43 .07" - 298.08^ = 6.38 
16 128 
S .C . í n t e r . AxV = 21.55^ + . . . . 23.10 - 298.08^ 
8 128 
- (0.11 + 6.38) - 4.92 
S .C. ín te r . VxE = 21 .43^ + 21 .37" - 2 9 8 . 0 8 ' 
8 128 
(6.38 + 1.30) = 4 .81 
S .C . í n t e r . VxAxE = 11.64 + 12.25 - 298.08 
4 128 
(0.11 + 6.38 + 1.30 + 0.02 + 4.92 + 4.81) = 8.25 
S. C. E r r o r = S. C. Tota les - (5 S. C. conocidos) = 56.09 
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ANÁLISIS DE VARM.NZA 
Fuen tes de var iac ión G . L . 
Var iedades 
S .C . S F 
6.38 0.91 1.46 
F 0 . 0 5 0.01 
2 .17 2.94 
Ambientes 1 
Épocas 1 
In teracción V x A 7 
Interacción V x E 7 
In teracción A x E 1 
In teracc ión V x A x E 7 
0 .11 0.11 
1.30 1.30 2.09 
4.92 0.7 
4 .81 0.68 
0.02 0.02 
4.09 7.08 
8.25 1.17 1.88 
Repl icaciones 
E r r o r Exp. 
TOTAL 
C.V. = S X 
X 
100 
6 
90 
127 
= 0.78 
2.32 
6.86 
56.OS 
88.74 
X 100 
1.14 
0.62 
1.83 
33.62 
